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) Externe Knochenbnjchteil-Verbindungsvorrichtung 

Eine externe Knochenbruchteit-Verbtndungsvoirichtung 
zur mechanischen Verbindung der BruchteiJe (11a, 11b, tic) 
eines gebrochenen Knochens (1 1 ) weist quer in die Bruchtei- 
le (11a, 11b, 11c) eingefuhrte KnocbenhaKestangen (12, 12'. 
12") auf, welch a auOerhalb des Knochens (11) zwtschen zwei 
mit Nuten (13a. 13b) versehene KJemmbacken (15a. 15b) 
kJemmbar sind, weiche gemeinsam das erste Drehgfied (15) 
eines Geienkes (17) bilden, dessen zweites Orehgfied (16) 
mit Verbindungsstangen (18, 18') rur mechanischen Verbin- 
dung men rarer Getenke (17) versehen ist Das zwerte Oreh- 
glied (16) besteht aus zwei mit zu den Verbindungsstangen 
(18. 18') komplementaren Nuten (14a. 14b) versehenen 
Klemmbacken (1 6a, 16b). 
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TWhrF-ihun* bindungsstangen anzuordnea, and zwar selbst dann, 

Beschrefoung ™n7eine solche Anordnung zwischen zwe. bererts rm 

otfcne, jriod. ta mlln r«*k»» Botoung bate. *"*»-"^» ££?£XE»to?dfc. 
i^„Z^d^d<L Drebidieder beieinervorbe- tivposition der Klemmbacken . m zwet RKhtungen er- 

weiteren bekannten auBeren Spannvornchtung fur chi- 40 Anspruch 5, well meraurcn jewcus 

SzwSe voriumdeaW-28 47 006). dean J-^a^ESE?*. S*££K& 

hier mussen sowohl die Verbindnngsstangen als audi bzw. Ve *™?wtrfS ??™ wodlarch besonders 

dungsvorrichtung der eingangs genannten Gattung zu te^ H^b^ontoedie vorteffliafte Weiterbfldimg 

scnaffen, bei der an beliebigen SteUen sowohl der Kno- teht *erin*be»adm <^°™ besonders vor- 

chenhaltestangen als aucfa der Verb.ndungsstangen ms- ^^^^y'Smg^nki^g^^ 
besondere auch noch nachtraglich emzelne oderm.tem- 50 Sj^^toSSwwSe sie brispielsweise in der 

ander in gewunschter Weise kombimerte Drehgueder ^^.^^J^^^j^g^s^ 8 6 bis 90 

^ngebracht werden konnen. ohne daB eventuell zuvor £^ -^Tg™^*^^ Verto 

JL festgeklexnmte Drehgiieder entfemt werden mus- ^^S^SStK Knochenhal- 

"zur Losung dieser Aufgabe sind die Merkniale d. 55 

jcennzeichnenden Tens des Patentanspruchs 1 vorgese- und^egen ^^XZd^^n verlaufen 

^Aufgrund dieser Ausbildung k6nnen die zunfchst panulei zur "«*^^j2Z££^& 

auseinlndergenommenen Klemmbackenpaarean belie- we.se in einer &™f™™^^™Zd den Ver- 

bigenSteU«vonauBenumdiezugeordnetenKnochen- « ^ J«mKi»^*teW ™ 

haltestangen bzw. Verbindnngsstangen herumgelegt bindungsstangen nod sc nkde seinen Kno- 

und dann durch den zentralen Verbindungsboteen nut- bmdungsstange I™*?** EfvSStoESw * 

einander und rait den eingeiegten Stangen verspannt chenbruehtels J^J^S^ ge- 

werden. Das erleicbtert die Handhabung ganz erfaebuch den. Ge enk des ^"^SnKriden Bruch- 

und macht es moglich, nicht nur (Be fur die Haiterung 65 fuhrt gletten kann. Hierdurch werden die oe 

S Khen^SSgen vergesehenen Drehgiieder. tele einerseUs ,n exakter ««^SSv2Sfc 

sondem auch die mhden Verbindnngsstangen zu ver- wah^end andererswtt m B elastung 

klemmenden Drehgiieder an beliebigen Stellen der Ver- bung mogbch 1st. Dies hat den Sinn, bei ner o 
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des Bruches eine gewisse dcfinierte Nachgiebigkeit der Verbindungsvorrichtung erfolgt zweckmaBigerweise 

Verbindungsvorrichtung zu gewahrleisten, wodurch der gemaB den Anspruchen 11 bis 14, denn hierdurch wird 

KnochenheilungsprozeB begunstigt wird. zum einen ein kompakter Aufbau der Gesamtanord- 

Die vorteilhafte Weiterbildung der Erfindung nach nung erzielt, wahrend zum anderen die Einzeheile bei- 
den Patentanspruchen 6 und 7 ermoglicht auf einfache" 5 spielsweise auch problemlos in urn 180° versetzter Posi- 

Weise eine dynamisierte Verbindungsvorrichtung in tion verwendet werden konnen, ohne da3 es dabei zu 

dem vorerwahnten Sinne. Beim Vorsehen von zwei im Passungsschwierigkeiten kommL 

Abstand angeordneten Gelenken gleitet eine der Ver- Die Erfindung wird im folgenden beispielsweise an- 

bindungsstangen jeweils in dem einen ihr zugeordneten hand der Zeichnung beschrieben; in dieser zeigt: 
Nutenpaar des einen Gelenks, nicht jedoch in dem zuge- 10 Rg. 1 einen axiafen Querschnitt eines bei der erfin- 

ordneten Nutenpaar des anderen Gelenks und umge- dungsgemaflen Verbindungsvorrichtung vorgesehenen 

kehrt Gelenks, 

lnsbesondere aufgrund der Ausbildung nach An- Rg. 2 eine Draufsicht des Gelenks nach Rg. 1 in 

spruch 7 braucht zur VerwirkJichung einer Dynamisie- Richtungdes Pfeiles II in Rg. 1, 

rung der Verbindungsvorrichtung lediglich eine zweite 13 Rg. 3 eine teilweise aufgebrochene Draufsicht des 

Sorte von Verbindungsstangen-Klemmbacken vorgese- Gelenkes nach Rg. 1 in Richtung des Pfeiles III in Rg. 1, 

hen werden, wobei die eine Sorte eine kraftschlussige Rg. 4 eine Draufsicht einer an einem Knochenbruch 

Verklemmung beider Verbindungsstangen am Gelenk angeordneten erfindungsgemaBen Verbindungsvorrich- 

ermoglicht, die andere Sorte dagegen nur die Verklem- tung bei einseitig offener im wesentlichen ebener Rah- 

mung der einen Verbindungsstange, wahrend die ande- 20 menanordnung, 

re Verbindungsstange streng axial gefuhrt in dem Ge- Rg. 5 eine Ansicht des Gegenstandes der Rg. 4 in 

ienk axial gleiten kann. Der Orthopade oder Chirurg Richtung des Pfeiles V in Rg. 4, 

kann auf diese Weise wahlweise eine vollstandige Fixie- Rg. 6 eine zu Rg. 4 ahnliche Ansicht mit einer ande- 

rung oder eine im vorstehenden Sinne dynamisierte Fi- ren Anordnung der Anschlage, 

xierung der Bnichteile eines Knochens herbeifuhren, 25 Rg. 7 eine Ansicht des Gegenstandes der Rg. 6 in 

wobei sich die Anbringungsmdglichkeit fur die einzel- Richtungdes Pfeiles VII in Rg. 6, 

nen Drehglieder an beliebigen Stellen der Verbindungs- Rg. 8 eine zu den Rg. 4 und 6 ahnliche Ansicht mit 

stangen besonders vorteilhaft auswirkt, denn es ist auf einer weiteren moglichen Anordnung der Anschlage, 

diese Weise beispielsweise moglich, eine beide Verbin- Rg. 9 eine Ansicht des Gegenstandes der Rg. 8 in 

dungsstangen am Gelenk festklemmende Verbindungs- 30 Richtung des Pfeiles IX in Rg. 8, 

stangen- Klemmbacke an Ort und S telle problemlos Rg. 10 eine ahnliche Ausschnittsansicht wie die 

durch eine andere Klemmbacke im Sinne der Ansprii- Rg. 5, 7 und 9, wobei jedoch zusatzlich noch eine Di- 

che 6 oder 7 zu ersetzen, wenn dies beispielsweise im stanzscheibe vorgesehen ist und 

Verlauf des Knochenheilungsprozesses als vorteilhaft Rg. II eine schematische perspektivische Ansicht ei- 

angesehen werden sollte. Dem Arzt stehen somit zwei 35 ner dreidimensionalen, zeltartigen Verbindungsvorrich- 

verschiedene und einfach anzuwendende Mdgiichkeiten tung gemaB der Erfindung. 

fur die Fixierung eines Unterschenkelbruches zur Ver- Nach den Rg. 1 bis 3 bestehen die Gelenke 17 einer 

fugung. erfindungsgemaBen externen Knochenbruchteil-Ver- 

Die Verbindungsvorrichtung nach der vorerwahnten bindungsvomchtung jeweils aus zwei im wesentlichen 

Zeitschrift "Akt Traumatol. 17 (1987)" hat den Nachteil, 40 kreiszylindrischen und miteinander kongruenten Dreh- 

daB die axiale Relativverschiebung der beiden Verbin- gliedern 15, 16, die an ihren einander zugewandten 

dungsstangen nur durch zusatzlich vorgesehene An- Stirnflachen jeweils gleich ausgebildete Radial verzah- 

schlage begrenzt werden kann. nungen 24 aufweisen, welche konzentrisch zur Mittel- 

Die vorliegende Erfindung schafft ein System, bei achse26der Drehglieder 15, 16 verlauf en. 

dem einfach ein Verbindungsstangen-Klemmbacken- 45 In der Mitte der in etwa scheibenformig ausgebilde- 

paar als Anschlag im Sinne des Anspruches 8 verwendet ten Drehglieder 15. 16 befinden sich zentrale Verbin- 

werden kann, ohne daB — mit Ausnahme eines kurzeren dungsbohrungen 20 bzw. 2C, wobei die Bohrung 20/ 

Verbindungsbolzens — irgendwelche AnpassungsmaB- einen etwas geringeren Durchmesser als die Verbin- 

nahmen erforderlich sind. dungsbohrungen 20 aufweist und mit einem Innenge- 

Zur HerbeifOhrung einer einwandfreien Drehftxie- 50 winde 27 versehen ist Von der freien Stirnseite des 

rung der relativ zueinander yerdrehbaren Drehglieder Drehgliedes 15 ist ein mit einem Kopf versehener Ver- 

eines Gelenkes ist die MaBnahme nach Anspruch 9 vor- bindungsbolzen 19 durch die Verbindungsbohrungen 20 

teilhaft, denn die Radiaiverzahnung gewfthrleistet zum hindurchgesteckt und in die am gegenQberiiegenden En- 

einen die Aufrechterhaltung einer einmal eingestellten de vorgesehene mit Innengewinde 27 versehene Boh- 

Winkelposition bis zum Festziehen des Verbindungs- ss rung 20' eingeschraubt, wobei sich der Kopf des Verbin- 

bolzens, wahrend zum anderen eine Weiterstellung der dungsbolzens 19 in eine dazu komplementare Vertie- 

Drehglieder um definierte vorbesummte Winkelberei- fung 28 des Drehgliedes 15 setzt und so die beiden 

che ermfiglicht wird. Eine ausreichende Feineinstellung Drehglieder 15, 16 axial miteinander verspannt und auch 

der Drehglieder relativ zueinander wird ermdglicht, axial ausrichtet 

wenn der einzelne Zahn der Radiaiverzahnung einen eo Bei etwas gelostem Verbindungsbolzen 19 kdnnen die 

Winkel von 2 bis 5°, insbesondere etwa 3° einnimmt beiden Drehglieder 15, 16 um die Mittelachse 26 ver- 

Dies bedeutet z.B, daB uber den Umfang verteilt 120 dreht werden, wobei die Rastverzah nungen 24 jeweils 

Zahne zusammen die Ringverzahnung bilden. von einem Zahn zum nachsten springen, Durch erneutes 

Durch die Distanzscheiben nach Anspruch 10, die in Festziehen des Verbindungsbolzens 19 kann die einmal 

unterschiedlichen Dicken vorhanden sein kdnnen, wer- 65 eingestellte Winkeliage fixiert werden. 

den weitere Anpassungsmdglichkeiten an unterschiedli- ErfuidungsgemaB bestehen die Drehglieder 15, 16 je- 

che orthopadische Raumverhaltnisse erm6glicht weils aus zwei Kiemmbacken 15a, i$b bzw. 16a, 166, von 

Die bauliche Ausbildung der erfindungsgemaBen denen die aneinanderhegenden KJemmbacken 15a bzw. 
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16, die mit den Radia* 4^£2u£& SeS £!^wS2££ SSfcSSe 
eininder AnsichtderFig. \ ™«»«^SS2K 17 Kct^gdes Doppelpfeiles in Fig. 4 relativ zuein- 
Basisteil bilden. welches aufder ^^JJS^ ServeSoben werdel Um die axiale Verschiebung 

^v^g^ 10 DteS^dlSa^deaergibtdelGe.amt- 

vorgesehen sind. Zunachst werden die Knochenhaltestangen 12,12* ge- 

Der untere Iinke kreiszylindnsche Klemmkanal .mt 5 m6glichst seakrecht zur Acbse des 

der Langsachse 22 kann auchmitemer etwas giofleren lu U f, eingeschraubt. 

Gleitnut 14a' in der pemmbacke 16a ^«en ^ ^^tentoidie Gelenke 17 mit den Verbindungs- 

deren Sinn und Zweck welter unten un einzelnen be- ^^lMffaflgebracht. und die gewunschte Relativ- 

SC SeS^Mutenl3,13^eten rS dn- 

SSWr^aSStfStt ^rrffi^eLnderVe^ungsbo^ia 
Langsachse 21 senkrecht zur Mittelachse 26 «>« Drd* fuoert j^^^g erTe icht werden. ist es auch 
gheder 15, 16 verlaufeu, dienen nach den ^ * ^ 5 35 JSS^S^n den Gelenken 17 von vomherein 
Aufnahme und Kiemmung von zwei P>^™""*" Slacken Wb mit Gleitnut 14a- in der aus Kg. 4 
und in einer Ebene angeordneten K^enMtestangen Anordnung vorgesehen werden, wo- 

12, 12-, die in die beiden Bruchtefle 1U 116 ernes Kno- und « «*g ™ Heilungsprozesses zweck- 
chens ll eingeschraubt sind. und zwar inx wesenthchen ^^^^ThSing des^ruches auch da- 
senkrechtzur Langsachse des Knochens It. « SSvJ^Stwerden kann, dafl der Abstand a in 

WedurchdieNutenl4a. l46 gebddeten^zyhndr^ durch ™£%g™Lde Verschiebung der als An- 
schen Klenunkanale rmt den l^gsacb^ 22 weisen ^ flu ^ nde P „ Dreh g Ue der 16 zu Null geraacbt 
emendeutUchgraBerenDurduiiesseralsdiedurdidie schtege wmwua 

Nuten 13a, 13i> gebfldeten Klemmkanale auT und dienen wuU A usbfldung ist in den Fig. 6 und 7 dar- 

zur im wesentlichen fonnschlOssigen Aufnahme von « ^\ d ^ g ^Rg.7unke. als Anschlagwirkende 
zwei parallel zueinander angeordneten «tspre± end J^J^" tt % oA ^ w-d «.Od-kl7 
krebzylinderformigen Verbindungsstangen 18, W 8 ebe J „f ^ mdg Hch ist 

(Fig. 4. 5> Durch Anziehen des Verbindungsbolzens 19 und^S eine andere mogliche Anord- 

nr,|. i 4; 5) kann die Position der Knochenhaltesunge Dk 8 ^ 9 ™^* C ndea separa 6 tC n Drehglie- 
12, 12- und der Verbindungsstangen 18, IT gemafl den 50 ^^gente^g-TwTe! nunmehr das rechte ab 
Fig.4,5festgelegtwerden. ™ wirfcende Drehalied 16 rechts vom Gelenk 17 

Wird die AurfQhrungsfonn nut der etwas gr6Berea J^K^SSK istauchbeidem Ausfuh- 
CHeitnut 14a' (Fig. 1) verwendet. so ist es erforderteh, ^8~^« '^ er ™ Rg. 8 und 9 zu Null gemacht 
daB die beiden Klemmbacken 16* 16* sidi im Bereich pro blemlose axiale Ver- 

der Gleitnut 14a- nicht nur auf den Verbindungsstangen 55 wordea kann jedo^ ««~P fed , 6 vom Arzt je- 
ll, 18-^ondem auch unmittelbar an einer Verbindupgs- schiebung f^^f' 
stelle 23 aneinander abstauen. und zwar dwiMA. VloSES^ DrehgUedern 15, .6 
Verbindungsstange 18 oder 1^ an der betreffenden ^tsDrKhend dimensionierte Distanz- 

Stefle zwar fonnschlOssig und axial gefuhrt gehalten, aucj noch erne ^ wdchc zweckma- 

nichtjeAichaxialunverschieblichfestgeWenmtw^^ so «h«be2S ' "fg^cSSSaJTdta Radialverzahnun- 

In den Fig. 4 und 5 ist die axiaJverschiebliche Uge- Bigerweise an beiden £w>"«" D ™ e ^ Verspannun g 
nig der Vefbindungsstangen 18 bzw. 18' in den Dreh- J-aj^JjJg™*^^ o'rehglie- 
gUedern 16 durch eine Rauhschatderung und die Be- S^^riSSSer verspannen kann Die 

Iagert, wahrend die jewefls andere Verbindungsstange spiel nach den Fig. 1 bis 3 auszubilaenisi. 
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Durch entsprechend mit unterschiedlicher LSnge aus- 
gebildetc Verbindungsbolzen und in verschiedener 
Weise miteinander kombiriierte Drehgiieder 15, 16 bzw. 
Distanzscheiben 25 kfinnen auch raumlich komplizierte- 
re Verbindungsvorrichtungen verwirkiicht werden, wo- 5 
bei ein Beispiel in Fig. 1 1 perspektivisch dargestellt ist 

Die Knochens tangen 12, 12' durchgreifen zum Teil in 
verschiedenen Hdhen die Bruchteile 11a, 116 des Kno- 
chens 11 vollstandig und munden auf entgegengesetzten 
Seiten des Knochens 11 jeweils in Drehgliedern 15, wo 10 
sie erfindungsgemaB festgeklemmt sind. Die einzelnen 
Drehgiieder 15 auf den entgegengesetzten Seiten des 
Knochens 11 sind mitteis der Drehgiieder 16 und der 
Verbindungsstangen 18, 18' miteinander verbunden, 
wobei ggfs. eine Dynarnisierung gemaB den Fig. 4, 5 15 
vorgesehen sein kdnnte. 

Da die in Fig. U linken Knochenhaltestangen 12, 12* 
in der Hone versetzt sind, sind auf beiden Seiten eines 
mittleren Drehgliedes 16 zwei Knochenstangenhalte- 
Drehgiieder 15 angeordnet, wozu ein entsprechend lang 20 
ausgebildeter Verbindungsbolzen 19"" zu verwenden 
ist Entsprechend ist die Ausbildung des gegenilberfie- 
genden Gelenks 17. 

Der Knochen 11 weist bei dem Ausfuhrungsbeispiel 
nach Rg. 1 1 in der Mitte ein herausgebrochenes Stuck 25 
11c auf, welches durch eine zeitstangenartig von oben 
eingebohrte Knochenhaltestange 12" relativ zu den 
Bruchteilen 1 1 a, 1 1 6 fixiert werden kann, wobei die Hal- 
terung der KnochenhaJtestange 12" durch zeltartig auf- 
gestellte Verbindungsstangen 18, 18' erfolgt, die fiber 30 
zwei beidseits eines mittleren Drehgliedes 15 vorgese- 
hene Verbindungsstangen- Drehgiieder 16 in der darge- 
stellten Position fixiert werden. Die Verbindung mit 
dem in der Ebene des Knochens 11 befindlichen Rah- 
men erfolgt Uber jeweils zwei miteinander zusammen- 35 
gebaute Verbindungsstangen-Drehglieder 16. 

Aus dem Ausfuhrungsbeispiel nach Rg. 1 1 ergibt 
sich, da6 die Verbindungsstangen-Drehglieder 16 nicht 
nur gemaB den Fig. 4 bis 9 ailein als Anschiage, sondern 
auch paarweise zur Verbindung von Verbindungsstan- 40 
gen unter verschiedenen Winkeln verwendet werden 
kdnnen. Nimmt man noch die Distanzscheiben 25 ge- 
maB Rg. 10 als wetteres Bauelement hinzu, so konnen 
mit der erfindungsgemaBen Verbindungsanordnung 
auch komplizierte raumliche Verbindungsvorrichtun- 45 
gen in gewunschter Weise verwirkiicht werdea 

Die beiden KJemmbacken 16a, 166 der Verbindungs- 
stangen-Drehglieder 16 sind zwar bevorzugt gemaB 
Rg. 1 als ineinandergeschachtelte Bauteile ausgebildet 
doch konnten gmndsatzlich auch zwei vollst&ndig zur 50 
Beruhrungsebene zueinander symmetrische KJemm- 
backen verwendet werdea 

Patentanspruche 

55 

1 . Externe Knochenbruchteil- Verbindungsvorrich- 
tung zur mechanischen Verbindung der Bruchteile 
(11a, 11c) eines gebrochenen Knochens (11X insbe- 
sondere des gebrochenen Unterschenkels, mit quer 
in die Bruchteile (11a, Mb, Mc) eingefuhrten Kno- 60 
chenhaltestangen (12, \2, 12"), welche auBerhalb 
des Knochens (11) und des ihn enthaltenden Glie- 
des zwischen zwei mit zu den Knochenhaltestan- 
gen (12, 12*. 12") komplementaren. gegenuberiie- 
genden Nuten (13a, 136) versehene KJemmbacken 65 
(15a, 156) klemmbar sind, welche gemeinsam das 
erste Drehglied (15) eines Gelenkes (17) bilden, des- 
sen zweites DrehgJied (16) durch einen Verbin- 



dungsbolzen (19) gegenQber dem ersten Drehglied 
(15) in verschiedenen Winkelpositionen festJegbar 
und mit Verbindungsstangen (18, 18') zur mechani- 
schen Verbindung mehrerer Gelenke (17) versehen 
ist, dadurch gekennzeichnet, daB das zweite Dreh- 
glied (16) aus zwei mit zu den Verbindungsstangen 
(18, 18') komplementaren Nuten (14a, 146) versehe- 
nen KJemmbacken (16a, 166)besteht 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, daB die KJemmbacken (15a, 156; 16a, 166) 
aus einem im Querschnitt U-fdrmigen Basisteil 
M5a, 16a) und einem dazu komplementaren, in die 
Offnung des U vorzugsweise formschlussig einsetz- 
baren Klemmteil (156, 166) bestehen, wobei die 
Nuten (13a, 14a; 136, 146) sich am Boden des U 
bzw. der gegeniiberiiegenden Flache des Klemm- 
teils (156, 166) befinden. 

3. Vorrichtung nach Anspruch 1 oder 2, dadurch 
gekennzeichnet, daB der Verbindungsbolzen (19) 
bzw. die fur ihn vorgesehenen Bohrungen (20, 20 v ) 
senkrecht zu den Langsachsen (21, 22) der Nuten 
(13a, 136; 14a, 146) verlaufert 

4. Vorrichtung nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, daB der Ver- 
bindungsbolzen (19) durch eine Verbindungsboh- 
rung (20) in den KJemmbacken (15a, 156; 16a, 166) 
in eine Gewindebohrung (200 der vom Kopf des 
Verbindungsbolzens (19) aus gesehen Jetzten 
KJemmbacke (166) eingeschraubt ist 

5. Vorrichtung nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, daB die Ver- 
bindungsstangen- KJemmbacken (16a, 166) und vor- 
zugsweise auch die Knochenhaltestangen- Klemm- 
backen (15a, 156) jeweils zwei beidseitig der Ver- 
bindungsbohrung (20, 20^) vorgesehene Nutenpaa- 
re(13a, 136; 14a, 146) aufweisen. 

6. Vorrichtung nach Anspruch 5, dadurch gekenn- 
zeichnet, daB wenigstens eine KJemmbacke (16a) 
der Verbindungsstangen- Klemmbackenpaare (16a, 
166) eine derart vergroBerte Gleitnut (14a') auf- 
weist und sich neben der betreffenden Nut (14a*) 
auch unmittelbar (23) derart an der anderen 
KJemmbacke (166) abstatzt, daB die in diese Gleit- 
nut (14a*) und die entsprechende Gegennut (146) 
eingesetzte Verbindungsstange (18, 18') bei festge- 
schraubtem Verbindungsbolzen (19) axial gefuhrt 
in dem Drehglied (16) verschiebbar ist 

7. Vorrichtung nach Anspruch 6, dadurch gekenn- 
zeichnet, daB nur eine der KJemmbacken (t6a) der 
Verbindungsstangen-Klemmbackenpaare (16a, 
166) in der beschriebenen Weise ausgebildet ist 

8. Vorrichtung nach Anspruch 6 oder 7, dadurch 
gekennzeichnet daB als Anschiage neben den Ge- 
lenken (17) reine Verbindungsstangen- Klemmbak- 
kenpaare (16a, 166) anbringbar sind, welche wenig- 
stens eine Gleitnut (14a 7 ) an derjenigen Verbin- 
dungsstange (18*) aufweisen, mit der das zugeord- 
nete Gelenk (17) fest verklemmt ist 

9. Vorrichtung nach einem der vorhergehenden 
AnsprQche, dadurch gekennzeichnet daB die Dreh- 
giieder (15, 16) auf den aneinanderliegenden Fla- 
chen eine zur Verbindungsbohrung (20, 20') kon- 
zentrische und miteinander in Eingriff stehenden 
Radialverzahnungen (24) aufweisen. 

10. Vorrichtung nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet daB Distanz- 
scheiben (25) vorgesehen sind, die eine Verbin- 
dungsbohrung (20") fur den Verbindungsbolzen 
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(19) aufweisen und an beiden Stirnflachen komple- 

mentar zu den cinander zugewandten Flachen der 

DrebgfiederflS, 16) ausgebildet sind. 

11. Vorrichtung nach eincm der vorhergehenden 

Anspruche.dadurchgekennzdchnet.daBdieEh-eh- 5 

glieder (15, 16) und vorzugsweise auch die Distanz- 

scheibe kreiszylindrisch ausgebildet sind. 

1Z Vorrichtung nach Anspruch It, dadurch ge- 

kennzeichnet, daB die Durchmesser der Drehgiie- 

der (15, 16) und ggfs. auch der Distanzscheibe (25) 10 

gteichgroBsind 

13. Vorrichtung nach einem der vorhergehenden 
Anspriiche, dadurch gekennzeichnet, daB die Nu- 
tenpaare (13a, 13b; 14a, 146) eines Drehgiiedes (15; 
16) parallel zueinander angeordnet sind 15 
14 Vorrichtung nach einem der vorhergehenden 
Anspruche, dadurch gekennzeichnet, daB die Nu- 
tenpaare (13a, 146; 14a, 14d) eines Drehghedes (15; 
16) im gieichen Abstand von der Mittelachse (26) 
der Verbmdungsbohrungen (16, 16 7 ) angeordnet 20 
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(54) External Bone Fragment Connecting Device 



An external bone fragment connecting device for the mechanical connection of the 
fragments (1 la, 1 lb, 1 1c) of a broken bone (11) has bone holding rods (12, 12\ 12") 
inserted transversely into the fragments (11a, 1 lb, 1 lc), which are clampable between 
two clamp jaws (15a, 15b) provided with grooves (13a, 13b), which together form the 
first rotating member (15) of a joint (17), whose second rotating member (16) is provided 
with connecting rods (18, 18') for the mechanical connection of a plurality of joints (17). 
The second rotating member (16) consists of two clamp jaws (16a, 16b) provided with 
grooves (14a, 14b) complementary to the connecting rods (18, I SO- 
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Description 

The invention concerns an external bone fragment connecting arrangement for the 
mechanical connection of the fragments of a broken bone, in particular of the broken 
lower leg, according to the generic portion of claim 1 . 

In a known external bone fragment connecting arrangement of this type (FR-A-7 89 882), 
the connecting rods are inserted into a bore in one of the rotating members open on one 
casing side yet substantially closed and are pressed upon bracing of the two rotating 
members against one of the clamp jaws of the other rotating member, whereby 
simultaneously the connecting rods are axially fixed and the two rotating members are 
fixed at a predefined angular position relative to each other. 

The disadvantage of this known connecting arrangement consists in that the connecting 
rods must be introduced axially into the rotating member associated therewith, which is 
problem for reasons of space and whereby it is, for example, not possible to install a 
connecting rod-rotating member between two rotating members already fixed on the 
connecting rod, without removing one of the two clamped rotating members already 
present. This makes the manipulation of such an external bone fragment connecting 
arrangement significantly more difficult, for it frequently occurs that such a connection 
arrangement already fixed on the bone of a patient should be subsequently supplemented 
by additional rotating members to be arranged oh the connecting rods. It is, to be sure, 
possible to provide a special rotating member for the purpose of subsequent installation, 
an approach which is, however, expensive and complicates inventory management. 

The described disadvantage of the prior art connecting arrangement is present to an even 
greater extent in another known external fixation arrangement for surgical purposes (DE- 
A-28 47 006), for in this case, both the connecting rods and the bone holding rods must 
be inserted axially into the rotating member associated therewith. 

In contrast, the object of the present invention is, consequently, to provide an external 
bone fragment connecting arrangement of the type mentioned in the introduction, 
whereby both the bone holding rods and the connecting rods, and even rotating members, 
in particular, can be installed at any location after the fact individually or combined with 
each other as desired, without any rotating members previously already clamped in place 
having to be removed. 

To accomplish this object, the characteristics of the characterizing portion of claims 1 are 
provided. 

Based on this design, the individually disassembled pairs of clamping jaws can be placed 
externally at any locations around the bone holding rods or connecting rods and then 
braced with each other and with the rods installed by the central connecting bolt. This 
very significantly simplifies manipulation and makes it possible to arrange not only the 
rotating members provided to hold the bone holding rods, but also the rotating members 
to be clamped to the connecting rods at any locations on the connecting rods, even when 



such an arrangement must be made after the fact between two rotating members already 
attached at a distance from each other on the connecting rods. The bone fragment 
connecting arrangement according to the invention is thus particularly universally usable 
and manipulatable. 

Since the joints provided according to the invention consist of at least four clamp jaws 
plus the connecting bolt, the embodiment according to claim 2 is preferred, since 
problem-free relative positioning of the clamp jaws in two directions is obtained by 
means of the engagement of the clamp parts and base parts in each other even before 
insertion of the connecting bolt through the clamp jaws aligned with each other. The 
manipulation of the connection arrangement is thus rendered even easier by the measures 
of claim 2. 

By means of the characteristics of claim 3, the rods connected to each other in one plane 
by a joint can be adjusted at different angles relative to each other. 

Although, in principle, even bracing of the clamp jaws against each other by means of a 
connecting bolt working in conjunction with a nut is possible, the embodiment according 
to claim 4 is, however, preferred since a separate part, i.e., the nut, is avoided by the 
arrangement of the threaded bore in the last clamp jaw. 

A particular advantage of the invention compared to the prior art mentioned in the 
introduction consists in that both the bone holding rods and the connecting rods are in 
contact with the clamp jaws in the entire zone of the preferably half-cylindrical grooves 
such that a low surface load and a uniform transmission of forces is guaranteed. 

The embodiment according to claim 5 is particularly advantageous since with it two bone 
holding rods or connecting rods combined into a flat arrangement can be arranged on one 
and the same rotating member, by which means particularly stable frame structures can 
be created. 

The arrangement of two connecting rods parallel to each other in one and the same 
rotating member enables, however, in particular, the advantageous improvement 
according to claim 6 or 7, by means of which particularly advantageous dynamic 
connection arrangements can be implemented, as described, for example, in the journal 
"Akt. Traumatol." 17 (1987), pp. 86-90. With such dynamized connection arrangements, 
the bone holding rods run preferably perpendicular to the bone axis and lie in one and the 
same plane. Two connecting rods arranged parallel to each other run parallel to the bone 
axis and are likewise preferably arranged in a common plane. The joints between the 
bone holding rods and the connecting rods are designed such that one connecting rod can 
in each case slip axially guided into the joint of one bone fragment and the other 
connecting rod into the joint of the other bone holding rod. Thus, the two fragments are 
held in exact axial alignment on the one hand, whereas a displacement is possible in the 
axis direction on the other. This guarantees a certain defined flexibility of the connecting 
device in the stressing of the fracture, whereby the bone healing process is favored. 



The advantageous improvement of the invention according to claims 6 and 7 makes 
possible a dynamized connection arrangement in the sense previously mentioned, in a 
simple manner. With the provision of two joints arranged at a distance from each other, 
one of the connecting rods slides in each" case in the pair of grooves associated therewith 
in one joint, but not in the pair of grooves associated therewith of the other joint, and vice 
versa. 

In particular based on the embodiment according to claim 7, it is merely necessary to 
provide a second type of connecting rods-clamp jaws to implement a dynamization of the 
connection arrangement, whereby the first type enables a non-positive clamping of both 
connecting rods on the joint, but, in contrast, the other type enables only the clamping of 
one connecting rod whereas the other connecting rod can slide axially in the joint with 
strict axial guidance. The orthopedist or the surgeon can thus selectively produce 
complete fixation or dynamized fixation of the fracture of a bone as defined above, 
whereby the capability of placing the individual rotating members at any location on the 
connecting rods is particularly advantageous because it is thus, for example, possible to 
replace a connecting rod-clamp jaw clamping both connecting rods to the joint on-site 
with no problem with another clamp jaw as in claim 6 or 7, if this is considered 
advantageous, for example, during the course of the bone healing process. The physician 
thus has available two different, simple to use possibilities for the fixation of a lower leg 
fracture. 

The connection arrangement according to the previously mentioned journal "Akt. 
Traumatol." 1 7 (1987) has the disadvantage that the relative axial movement of the two 
connecting rods can be restricted only by additionally provided stops. 

The present invention provides a system in which one connection rods-clamp jaws pair 
can be used simply as in claim 8, without requiring any adaptive measures whatsoever - 
with the exception of a shorter connection bolt. 

In order to provide problem-free rotational fixation of the rotating elements of the joint 
which can rotate relative to each other, the measure according to claim 9 is advantageous, 
since the radial tooth construction ensures, on the one hand, maintenance of an angular 
position once set until the connecting bolt is tightened, whereas, on the other, a 
repositioning of the rotating members by specific predefined angular ranges is possible. 
An adequate defined adjustment of the rotating members relative to each other is enabled 
if the individual teeth of the radial tooth construction assume an angle of 2 to 5°, 
especially roughly 3°. This means, for example, that 120 teeth distributed around the 
circumference together fdrm the annular tooth construction. 

With the spacer disks according to claim 10, which can be available in different 
thicknesses, additional possibilities for adaptation to differing orthopedic spatial 
relationships become possible. 

The structural design of the connecting arrangement according to the invention takes 
place expediently according to claims 1 1 through 14, since, for one thing, a compact 



structure of the entire arrangement is thus obtained, whereas, for another, the individual 
parts can, for example, also be used with no problem in a position offset by 180°, with no 
resultant dimensional problems. 

The invention is described in the following by way of example with reference to the 
drawings; they depict: 

Fig. 1 an axial cross-section of a joint provided in the connecting arrangement according 
to the invention, 

Fig. 2 a top plan view of the joint according to Fig. 1 in the direction of the arrow II in 
Fig. 1, 

Fig. 3 a partially cutaway top plan view of the joint according to Fig. 1 in the direction of 
the arrow in in Fig. 1, 

Fig. 4 a top plan view of a connecting arrangement according to the invention arranged 
on a bone fracture with a unilateral open substantially flat frame arrangement, 

Fig. 5 a view of the object of Fig. 4 in the direction of the arrow V in Fig. 4, 

Fig. 6 a view similar to Fig. 4 with a different arrangement of the stops, 

Fig. 7 a view of the object of Fig. 6 in the direction of the arrow VII in Fig. 6, 

Fig. 8 a view similar to Fig. 4 and 6 with another possible arrangement of the stops, 

Fig. 9 a view of the object of Fig. 8 in the direction of the arrow IX in Fig. 8, 

Fig. 10 a detailed view similar to Fig. 5, 7, and 9, but with an additional spacer disk 
provided, and 

Fig. 1 1 a schematic prospective view of the three-dimensional, tentlike connection 
arrangement according to the invention. 

According to Fig. 1 through 3, the joints 17 of an external bone fragment connecting 
arrangement consist in each case of two substantially circular cylindrical, mutually 
congruent rotating members 15, 16, which have on their surfaces facing each other in 
each case identically formed radial tooth constructions 24, which run concentric to the 
central axis 26 of the rotating members 15, 16. 

In the center of the roughly disk-shaped rotating members 15, 16, central connecting 
bores 20 and 20', respectively, are located, whereby the bore 20' has a slightly smaller 
diameter than the connection bore 20 and is provided with an inside thread 27. A 
connecting bolt 19 provided with a head is inserted through the connecting bore 20 from 
the free face of the rotating member 15 and screwed into the bore 20* provided with an 



inside thread to 27 provided on the opposite end, whereby the head of the connecting bolt 
19 sits in a recess 28 of the rotating member 15 complementary thereto and thus braces 
the two rotating members 15, 16 axially against each other and also aligns them axially. 

With a somewhat loosened connecting bolt 19, the two rotating members 15, 16 can be 
rotated around the central axis 26, whereby the click-stop tooth constructions 24 jump in 
each case from one tooth to the next. By retightening the connecting bolt 19, the angular 
positions can be fixed once they are set. 

According to the invention, the rotating members 15, 16 consist in each case of two 
clamp jaws 15a, 15b and 16a, 16b, respectively, of which the adjacent clamp jaws 15a 
and 16a, which are provided with the radial tooth constructions 24, form in the view in 
Fig. 1 a substantially U-shaped basic part, which are [sic ?is] provided on the surface 
turned away from the radial tooth construction 24 with a substantially semicircular 
cylindrical grooves 13a and 14a, respectively. 

Into the openings of the clamp jaws 15a and 15b [sic? 16a], respectively, facing away 
from each other formed as basic parts provided with a substantially U-shaped cross- 
section, clamp parts forming second clamp jaws 15b and 16b, respectively, which have 
the flat circular shape discernible in Fig. 2 and 3, are inserted. The clamp jaws 15b, 16b 
have essentially flat outer faces and are provided axially facing the grooves 13 a, 14a with 
likewise virtually semicircular cylindrical grooves 13b and 14b, respectively, running 
parallel to the grooves 13a, 14a, by which the circular cylindrical clamping channels 
discernible in Fig. 1 with the longitudinal axes 21 and 22, respectively, are entirely 
formed. The connecting bores 20, 20' are realized from corresponding bores in the clamp 
jaws 15a, 15b, 16a, 16b, whereby the connection bores 20 are provided in the clamp jaws 
15a, 15b, 16a; and the threaded bore 20* is provided in the last clamp jaw 16b. 

The lower left circular cylindrical clamping channel with the longitudinal axis 22 can 
also be provided with a somewhat larger slide groove 14a 1 in the clamp jaw 16a, the 
purpose of which is described later. 

The circular cylindrical clamping channels formed by the grooves 13a, 13b, which, like 
the clamping channels formed by the grooves 14a, 14b run with their longitudinal axes 21 
perpendicular to the central axis 26 of the rotating member 15, 16, serve according to Fig. 
4 and 5 to accommodate and clamp two bone holding rods 12, 12' arranged parallel to 
each other and in one plane, which are screwed into the two fragments 1 1 a, 1 lb of a bone 
11, substantially perpendicular to the longitudinal axis of the bone 11. 

The circular cylindrical clamping channels formed by the grooves 14a, 14b with their 
longitudinal axes 22 have a clearly larger diameter than the clamping channels formed by 
the grooves 13a, 13b and are used for the substantially positive accommodation of two 
circular cylindrical connection rods 18, 18' appropriately arranged parallel to each other 
(Fig. 4, 5). By tightening the connection bolt 19 (Fig. 1, 4, 5), the position of the bone 
holding rod 12, 12 f and the connecting rods 18, 18* according to Fig. 4, 5 can be fixed. 



If the embodiment with the somewhat larger slide groove 14a 1 (Fig. 1) is used, it is 
necessary that the two clamp jaws 16a, 16b are supported in the region of the slide 
groove 14a 1 not only against the connecting rods 18, 18', but also directly against each 
other at a connection point 23, such that the connecting rod 18 or 18' is held positively at 
the point in question and axially guided, but not firmly clamped immovably in the axial 
direction. 

In Fig. 4 and 5, the axially movable mounting of the connection rods 18 and 18 f in the 
rotating member 16 is indicated by shading and identified by the reference character 14a'. 
Thus, according to Fig. 4, at the right joint 17, the upper connecting rod 18 is mounted 
axially movable in the associated rotating part 16 and, at the left joint 17, the lower 
connecting rod 18' is mounted axially movable in the associated rotating part 16, whereas 
the other connecting rod is in each case completely fixedly clamped in the relevant joint 
1 7. In this manner, the two joints 1 7 can be moved relative to each other in the direction 
of the double arrow in Fig. 4. In order to restrict the axial movement of the two joints 1 7 
according to Fig. 4 and 5 in the direction of the double arrow, separate rotating members 
1 6 are arranged on the connecting rods 1 8, 1 8' to the left near the joints 1 7 by means of 
short connecting bolts 19', whereby a defined small distance a . between the rotating 
members 16 and the joints 17 is set. The sum of the two distances a yields the entire 
longitudinal range of movement of the joints 17 relative to each other in the direction of 
the double arrow. 

In order for the additional rotating members 16 to act as stops, the slide groove 14a* must 
be provided there in the reverse arrangement from that in the associated joints 17. 

The arrangement of the threaded bore 20* (Fig. 1) in the outer clamp jaw 16b of the 
connecting rods-rotating members 16, thus also has the purpose of enabling the separate 
use of the rotating members 16 as stops in the sense of Fig. 4, 5 with short connecting 
bolts 19\ 

The manipulation of the connecting arrangement according to the invention is as follows: 

First, the bone holding rods 12, 12' according to Fig. 4, 5 are screwed into the fragments 
1 la, 1 lb as perpendicularly as possible to the axis of the bone 11. Then, the joints 17 
with the connecting rods 18, 18' are installed, and the desired relative position of the two 
fragments 1 la, 1 lb is then adjusted by observation of an x-ray image of the fracture and 
fixed by firmly tightening the connecting bolts 19. 

If dynamization is to be obtained, it is also possible to provide, from the outset, clamp 
jaws 16b with the slide groove 14a 1 on the joints 17 in the arrangement seen in Fig. 4 and 
5, whereby the complete fixation of the fracture can also be expediently implemented at 
the beginning of the healing process in that the distance a in Fig. 4 is set to zero by 
appropriate movement of the rotating members 16 acting as stops. 

Such a design is depicted in Fig. 6 and 7, whereby the separate rotating member 16 acting 
as a stop is, however, mounted to the right of the joint 17, which is also possible. 



Fig. 8 and 9 depict another possible arrangement of the separate rotating members acting 
as stops compared to Fig" 4, whereby, here, the right rotating member 16 acting as a stop 
is arranged to the right of the joint 17. The distance a has also been set to zero in the 
exemplary embodiment according to Fig. 8 and 9, but can be reset at any time by 
problem-free axial movement of the separate rotating members 16 by the physician. 

Fig. 10 shows that, between two rotating members 16, 15, it is also possible to arrange an 
appropriately dimensioned spacer disk 25, which expediently has on both faces the radial 
tooth construction 24 by means of which it can engage the two rotating members 15, 16 
non-rotatably with each other by clamping with the connecting bolts 19". The spacer 
disks 25 can be stocked in different thicknesses, whereby the connecting bolt 19" must be 
designed correspondingly longer than with the exemplary embodiment according to Fig. 
1 through 3. 

With connecting bolts appropriately designed with different lengths and rotating 
members 15, 16 and spacer disks 25 variously combined with each other, even very 
spatially complex connecting arrangements can be realized, whereby an example is 
depicted perspectively in Fig. 1 1 . 

Some of the bone [holding] rods 12, 12' penetrate the fragments 1 la, 1 lb of the bone 1 1 
completely at different levels and lead on opposite sides of the bone 1 1 in each case into 
rotating members 15, where they are fixedly clamped according to the invention. The 
individual rotating members 15 on the opposite sides of the bone 1 1 are connected to 
each other by means of the rotating members 16 and the connecting rods 18, 18', 
whereby, if appropriate, a dynamization according to Fig. 4, 5 can be provided. 

Since the left bone holding rods 12, 12' in Fig. 1 1 are offset in height, two bone rod 
holder-rotating members 15 are arranged on both sides of a central rotating member 16, 
for which an appropriately long connecting bolt 19"" must be used. The opposite joint 17 
is designed accordingly. 

In the exemplary embodiment according to Fig. 1 1, the bone 1 1 has a broken-out piece 
1 lc in the center, which can be fixed relative to the fragments 1 la, 1 lb by a bone holding 
rod 12" drilled-in tent-pole-like from above, whereby the holding of the bone holding rod 
12" is effected by connecting rods 18, 18' erected tentlike, which are fixed in the position 
depicted by means of two connecting rods-rotating members 16 provided on both sides of 
a central rotating member 15. The connection with the frame located in the plane of the 
bone 1 1 is effected by two connecting rod-rotating members 16 constructed together in 
each case. 

The embodiment according to Fig. 1 1 discloses that the connecting rods-rotating 
members 16 can be used not only according to Fig. 4 through 9 merely as stops, but also 
in pairs to connect connecting rods at various angles. Using the spacer disks 25 according 
to Fig. 10 as an additional structural element, even complex spatial connecting 



arrangements can be realized as desired with the connecting arrangement according to the 
invention. 

The two clamp jaws 16a, 16b of the connecting rod-rotating members 16 are preferably 
designed according to Fig. 1 as components stacked inside each other, however, in 
principle, two clamp jaws completely symmetrical to each other at the contact level could 
also be used. 



Claims 

1 . External bone fragment connecting arrangement for mechanical connection of the 
fragments (11a, {sic 1 lb,} 1 lc) of a broken bone (1 1), in particular of the broken lower 
leg, with bone holding rods (12, 12', 12") inserted transversely into the fragments (11a, 

1 lb, 1 lc), which are clampable outside the bone (11) and the limb containing it between 
two clamp jaws (15a, 15b) provided with opposing grooves (13a, 13b) complementary to 
the bone holding rods (12, 12', 12"), which together form the first rotating member (15) 
of a joint (17), whose second rotating member (16) is fixable in various angular positions 
relative to the first rotating member (15) by a connecting bolt (19) and is provided with 
connecting rods (18, 18*) for the mechanical connection of a plurality of joints (17), 
characterized in that the second rotating member (16) consists of two clamp jaws (16a, 
16b) provided with grooves (14a, 14b) complementary to the connecting rods (18, 1 8'). 

2. Arrangement according to claim 1, characterized in that the clamp jaws (15a, 15b; 16a, 
16b) consist of a basic part (15a, 16a) with a U-shaped cross-section and a clamping part 
(15b, 16b) complementary thereto, preferably positively insertable in the opening of the 
U, whereby the grooves (13a, 14a; 13b, 14b) are located on the bottom of the U and the 
opposite surface of the clamping part (15b, 16b). 

3. Arrangement according to claim 1 or 2 , characterized in that the connecting bolt (19) 
and the bore (20, 20 f ) provided for it run perpendicular to the longitudinal axes (21 , 22) 
of the grooves (13a, 13b; 14a, 14b). 

4. Arrangement according to one of the preceding claims, characterized in that the 
connecting bolt 19 is screwed through a connecting bore (20) in the clamp jaws (15a, 
16b; 16a, 16b) into a threaded bore (20*) of the last clamp jaw (16b) viewed from the 
head of the connecting bolt (19). 

5. Arrangement according to one of the preceding claims, characterized in that the 
connecting rods-clamp jaws (16a, 16b) and preferably also the bone holding rods-clamp 
jaws (15a, 15b) have in each case two pairs of grooves (13a, 13b; 14a, 14b) provided on 
both sides of the connecting bore (20, 20 f ). 

6. Arrangement according to claim 5, characterized in that at least one clamp jaw (16a) of 
the connecting rods-clamp jaw pairs (16a, 16b) has an enlarged slide groove (14a 1 ) and 
supports itself near the relevant groove (14a') directly (23) on the other clamp jaw (16b) 
such that the connecting rod (18, 18') inserted in this slide groove (14a') and the 
corresponding opposite groove (14b) is movable with the tightened connecting bolt (19) 
axially guided in the rotating member (16). 

7. Arrangement according to claim 6, characterized in that only one of the clamp jaws 
(16a) of the connecting rods-clamp jaws pair (16a, 16b) is designed as described. 

8. Arrangement according to claim 6 or 7, characterized in that pure connecting rods- 
clamp jaws pairs (16a, 16b) can be mounted as stops near the joints (17), which pairs 



have at least one slide groove (14a f ) on that connecting rod (18') with which the 
associated joint (1 7) is fixedly clamp. 

9. Arrangement according to one of the preceding claims, characterized in that the 
rotating members (15, 16) have a radial tooth construction (24) on the contacting surfaces 
concentric to the connecting bore (20, 20') and engage with each other. 

10. Arrangement according to one of the preceding claims, characterized in that spacer 
disks (25) are provided, which have a connecting bore (20") for the connecting bolt (19) 
and are formed on both faces complementary to the surfaces of the rotating members (15, 
1 6) facing each other. 

11. Arrangement according to one of the preceding claims, characterized in that the 
rotating members (15, 16) and preferably also the spacer disks are designed as circular 
cylinders. 

12. Arrangement according to claim 1 1, characterized in that the diameter of the rotating 
members (15, 16) and, possibly, also the spacer disks (25) are the same size. 

13. Arrangement according to one of the preceding claims, characterized in that the 
grooves pairs (13a, 13b; 14a, 14b) of a rotating member (15; 16) are arranged parallel to 
each other. 

14. Arrangement according to one of the preceding claims, characterized in that the 
groove pairs (13a, 14b; 14a, 14b) of a rotating member (15; 16) are arranged at an equal 
distance from the central axis (26) of the connecting bores (16, 16'). 

7 pages of drawings follow 
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such an arrangement must be made after the fact between two rotating members already 
attached at a distance from each other on the connecting rods. The bone fragment 
connecting arrangement according to the invention is thus particularly universally usable 
and manipulatable. 

Since the joints provided according to the invention consist of at least four clamp jaws 
plus the connecting bolt, the embodiment according to claim 2 is preferred, since 
problem- free relative positioning of the clamp jaws in two directions is obtained by 
means of the engagement of the clamp parts and base parts in each other even before 
insertion of the connecting bolt through the clamp jaws aligned with each other. The 
manipulation of the connection arrangement is thus rendered even easier by the measures 
of claim 2. 

By means of the characteristics of claim 3, the rods connected to each other in one plane 
by a joint can be adjusted at different angles relative to each other. 

Although, in principle, even bracing of the clamp jaws against each other by means of a 
connecting bolt working in conjunction with a nut is possible, the embodiment according 
to claim 4 is, however, preferred since a separate part, i.e., the nut, is avoided by the 
arrangement of the threaded bore in the last clamp jaw. 

A particular advantage of the invention compared to the prior art mentioned in the 
introduction consists in that both the bone holding rods and the connecting rods are in 
contact with the clamp jaws in the entire zone of the preferably half-cylindrical grooves 
such that a low surface load and a uniform transmission of forces is guaranteed. 

The embodiment according to claim 5 is particularly advantageous since with it two bone 
holding rods or connecting rods combined into a flat arrangement can be arranged on one 
and the same rotating member, by which means particularly stable frame structures can 
be created. 

The arrangement of two connecting rods parallel to each other in one and the same 
rotating member enables, however, in particular, the advantageous improvement 
according to claim 6 or 7, by means of which particularly advantageous dynamic 
connection arrangements can be implemented, as described, for example, in the journal 
"Akt. Traumatol." 17 (1987), pp. 86-90. With such dynamized connection arrangements, 
the bone holding rods run preferably perpendicular to the bone axis and lie in one and the 
same plane. Two connecting rods arranged parallel to each other run parallel to the bone 
axis and are likewise preferably arranged in a common plane. The joints between the 
bone holding rods and the connecting rods are designed such that one connecting rod can 
in each case slip axially guided into the joint of one bone fragment and the other 
connecting rod into the joint of the other bone holding rod. Thus, the two fragments are 
held in exact axial alignment on the one hand, whereas a displacement is possible in the 
axis direction on the other. This guarantees a certain defined flexibility of the connecting 
device in the stressing of the fracture, whereby the bone healing process is favored. 



The advantageous improvement of the invention according to claims 6 and 7 makes 
possible a dynamized connection arrangement in the sense previously mentioned, in a 
simple manner. With the provision of two joints arranged at a distance from each other, 
one of the connecting rods slides in each case in the pair of grooves associated therewith 
in one joint, but not in the pair of grooves associated therewith of the other joint, and vice 
versa. 

In particular based on the embodiment according to claim 7, it is merely necessary to 
provide a second type of connecting rods-clamp jaws to implement a dynamization of the 
connection arrangement, whereby the first type enables a non-positive clamping of both 
connecting rods on the joint, but, in contrast, the other type enables only the clamping of 
one connecting rod whereas the other connecting rod can slide axially in the joint with 
strict axial guidance. The orthopedist or the surgeon can thus selectively produce 
complete fixation or dynamized fixation of the fracture of a bone as defined above, 
whereby the capability of placing the individual rotating members at any location on the 
connecting rods is particularly advantageous because it is thus, for example, possible to 
replace a connecting rod-clamp jaw clamping both connecting rods to the joint on-site 
with no problem with another clamp jaw as in claim 6 or 7, if this is considered 
advantageous, for example, during the course of the bone healing process. The physician 
thus has available two different, simple to use possibilities for the fixation of a lower leg 
fracture. 

The connection arrangement according to the previously mentioned journal " Akt. 
Traumatol." 1 7 (1987) has the disadvantage that the relative axial movement of the two 
connecting rods can be restricted only by additionally provided stops. 

The present invention provides a system in which one connection rods-clamp jaws pair 
can be used simply as in claim 8, without requiring any adaptive measures whatsoever — 
with the exception of a shorter connection bolt. 

In order to provide problem-free rotational fixation of the rotating elements of the joint 
which can rotate relative to each other, the measure according to claim 9 is advantageous, 
since the radial tooth construction ensures, on the one hand, maintenance of an angular 
position once set until the connecting bolt is tightened, whereas, on the other, a 
repositioning of the rotating members by specific predefined angular ranges is possible. 
An adequate defined adjustment of the rotating members relative to each other is enabled 
if the individual teeth of the radial tooth construction assume an angle of 2 to 5°, 
especially roughly 3°. This means, for example, that 120 teeth distributed around the 
circumference together form the annular tooth construction. 

With the spacer disks according to claim 10, which can be available in different 
thicknesses, additional possibilities for adaptation to differing orthopedic spatial 
relationships become possible. 

The structural design of the connecting arrangement according to the invention takes 
place expediently according to claims 1 1 through 14, since, for one thing, a compact 



structure of the entire arrangement is thus obtained, whereas, for another, the individual 
parts can, for example, also be used with no problem in a position offset by 1 80°, with no 
resultant dimensional problems. 

The invention is described in the following by way of example with reference to the 
drawings; they depict: 

Fig. 1 an axial cross-section of a joint provided in the connecting arrangement according 
to the invention, 

.•> 

Fig. 2 a top plan view of the joint according to Fig. 1 in the direction of the arrow n in 
Fig. 1, 

Fig. 3 a partially cutaway top plan view of the joint according to Fig. 1 in the direction of 
the arrow HI in Fig. 1, 

Fig. 4 a top plan view of a connecting arrangement according to the invention arranged 
on a bone fracture with a unilateral open substantially flat frame arrangement, 

Fig. 5 a view of the object of Fig. 4 in the direction of the arrow V in Fig. 4, 

Fig. 6 a view similar to Fig. 4 with a different arrangement of the stops, 

Fig. 7 a view of the object of Fig. 6 in the direction of the arrow VII in Fig. 6, 

Fig. 8 a view similar to Fig. 4 and 6 with another possible arrangement of the stops, 

Fig. 9 a view of the object of Fig. 8 in the direction of the arrow IX in Fig. 8, 

Fig. 10 a detailed view similar to Fig. 5, 7, and 9, but with an additional spacer disk 
provided, and 

Fig. 1 1 a schematic prospective view of the three-dimensional, tentlike connection 
arrangement according to the invention. 

According to Fig. 1 through 3, the joints 17 of an external bone fragment connecting 
arrangement consist in each case of two substantially circular cylindrical, mutually 
congruent rotating members 15, 16, which have on their surfaces facing each other in 
each case identically formed radial tooth constructions 24, which run concentric to the 
central axis 26 of the rotating members 15, 16. 

In the center of the roughly disk-shaped rotating members 15, 16, central connecting 
bores 20 and 20', respectively, are located, whereby the bore 20 ! has a slightly smaller 
diameter than the connection bore 20 and is provided with an inside thread 27. A 
connecting bolt 19 provided with a head is inserted through the connecting bore 20 from 
the free face of the rotating member 15 and screwed into the bore 20' provided with an 
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inside thread to 27 provided on the opposite end, whereby the head of the connecting bolt 
19 sits in a recess-28 of the rotating member 15 complementary thereto and thus braces 
the two rotating members 15, 16 axially against each other and also aligns them axially. 

With a somewhat loosened connecting bolt 19, the two rotating members 15, 16 can be 
rotated around the central axis 26, whereby the click-stop tooth constructions 24 jump in 
each case from one tooth to the next. By retightening the connecting bolt 19, the angular 
positions can be fixed once they are set. 

According to the invention, the rotating members 15, 16 consist in each case of two 
clamp jaws 15a, 15b and 16a, 16b, respectively, of which the adjacent clamp jaws 15a 
and 16a, which are provided with the radial tooth constructions 24, form in the view in 
Fig. 1 a substantially U-shaped basic part, which are [sic ?is] provided on the surface 
turned away from the radial tooth construction 24 with a substantially semicircular 
cylindrical grooves 13a and 14a, respectively. 

Into the openings of the clamp jaws 15a and 15b [sic? 16a], respectively, facing away 
from each other formed as basic parts provided with a substantially U-shaped cross- 
section, clamp parts forming second clamp jaws 15b and 16b, respectively, which have 
the flat circular shape discernible in Fig. 2 and 3, are inserted. The clamp jaws 15b, 16b 
have essentially flat outer faces and are provided axially facing the grooves 13 a, 14a with 
likewise virtually semicircular cylindrical grooves 13b and 14b, respectively, running 
parallel to the grooves 13a, 14a, by which the circular cylindrical clamping channels 
discernible in Fig. 1 with the longitudinal axes 21 and 22, respectively, are entirely 
formed. The connecting bores 20, 20' are realized from corresponding bores in the clamp 
jaws 15a, 15b, 16a, 16b, whereby the connection bores 20 are provided in the clamp jaws 
15a, 15b, 16a; and the threaded bore 20' is provided in the last clamp jaw 16b. 

The lower left circular cylindrical clamping channel with the longitudinal axis 22 can 
also be provided with a somewhat larger slide groove 14a' in the clamp jaw 1 6a, the 
purpose of which is described later. 

The circular cylindrical clamping channels formed by the grooves 13a, 13b, which, like 
the clamping channels formed by the grooves 14a, 14b run with their longitudinal axes 21 
perpendicular to the central axis 26 of the rotating member 1 5, 16, serve according to Fig. 
4 and 5 to accommodate and clamp two bone holding rods 12, 12' arranged parallel to 
each other and in one plane, which are screwed into the two fragments 1 la, 1 lb of a bone 
1 1, substantially perpendicular to the longitudinal axis of the bone 1 1 . 

The circular cylindrical clamping channels formed by the grooves 14a, 14b with their 
longitudinal axes 22 have a clearly larger diameter than the clamping channels formed by 
the grooves 13a, 13b and are used for the substantially positive accommodation of two 
circular cylindrical connection rods 18, 18' appropriately arranged parallel to each other 
(Fig. 4, 5). By tightening the connection bolt 19 (Fig. 1, 4, 5), the position of the bone 
holding rod 12, 12' and the connecting rods 18, 18 f according to Fig. 4, 5 can be fixed. 



If the embodiment with the somewhat larger slide groove 14a 1 (Fig. 1) is used, it is 
necessary that the two clamp jaws 16a, 16b are supported in the region of the slide 
groove 14a ! not only against the connecting rods 18, 18', but also directly against each 
other at a connection point 23, such that the connecting rod 1 8 or 1 8' is held positively at 
the point in question and axially guided, but not firmly clamped immovably in the axial 
direction. 

In Fig. 4 and 5, the axially movable mounting of the connection rods 18 and 18' in the 
rotating member 16 is indicated by shading and identified by the reference character 14a'. 
Thus, according to Fig. 4, at the right joint 17, the upper connecting rod 18 is mounted 
axially movable in the associated rotating part 16 and, at the left joint 17, the lower 
connecting rod 18* is mounted axially movable in the associated rotating part 16, whereas 
the other connecting rod is in each case completely fixedly clamped in the relevant joint 
17. In this manner, the two joints 17 can be moved relative to each other in the direction 
of the double arrow in Fig. 4. In order to restrict the axial movement of the two joints 17 
according to Fig. 4 and 5 in the direction of the double arrow, separate rotating members 
1 6 are arranged on the connecting rods 18,18' to the left near the joints 1 7 by means of 
, short connecting bolts 19', whereby a defined small distance a. between the rotating 
members 16 and the joints 17 is set. The sum of the two distances a yields the entire 
longitudinal range of movement of the joints 17 relative to each other in the direction of 
the double arrow. 

In order for the additional rotating members 16 to act as stops, the slide groove 14a' must 
be provided there in the reverse arrangement from that in the associated joints 1 7. 

The arrangement of the threaded bore 20' (Fig. 1) in the outer clamp jaw 16b of the 
connecting rods-rotating members 16, thus also has the purpose of enabling the separate 
use of the rotating members 16 as stops in the sense of Fig. 4, 5 with short connecting 
bolts 19'. 

The manipulation of the connecting arrangement according to the invention is as follows: 

First, the bone holding rods 12, 12* according to Fig. 4, 5 are screwed into the fragments 
1 la, 1 lb as perpendicularly as possible to the axis of the bone 11. Then, the joints 17 
with the connecting rods 18, 18* are installed, and the desired relative position of the two 
fragments 1 la, 1 lb is then adjusted by observation of an x-ray image of the fracture and 
fixed by firmly tightening the connecting bolts 19. 

If dynamization is to be obtained, it is also possible to provide, from the outset, clamp 
jaws 16b with the slide groove 14a* on the joints 17 in the arrangement seen in Fig. 4 and 
5, whereby the complete fixation of the fracture can also be expediently implemented at 
the beginning of the healing process in that the distance a in Fig. 4 is set to zero by 
appropriate movement of the rotating members 16 acting as stops. 

Such a design is depicted in Fig. 6 and 7, whereby the separate rotating member 16 acting 
as a stop is, however, mounted to the right of the joint 17, which is also possible. 



Fig. 8 and 9 depict another possible arrangement of the separate rotating members acting 
as stops compared to Fig" 4, whereby, here, the right rotating member 16 acting as a stop 
is arranged to the right of the joint 17. The distance a has also been set to zero in the 
exemplary embodiment according to Fig. 8 and 9, but can be reset at any time by 
problem-free axial movement of the separate rotating members 16 by the physician. 

Fig. 10 shows that, between two rotating members 16, 15, it is also possible to arrange an 
appropriately dimensioned spacer disk 25, which expediently has on both faces the radial 
tooth construction 24 by means of which it can engage the two rotating members 15, 16 
non-rotatably with each other by clamping with the connecting bolts 19". The spacer 
disks 25 can be stocked in different thicknesses, whereby the connecting bolt 19" must be 
designed correspondingly longer than with the exemplary embodiment according to Fig. 
1 through 3. 

With connecting bolts appropriately designed with different lengths and rotating 
members 15, 16 and spacer disks 25 variously combined with each other, even very 
spatially complex connecting arrangements can be realized, whereby an example is 
depicted perspectively in Fig. 11. 

Some of the bone [holding] rods 12, 12 ! penetrate the fragments 1 la, 1 lb of the bone 1 1 
completely at different levels and lead on opposite sides of the bone 1 1 in each case into 
rotating members 15, where they are fixedly clamped according to the invention. The 
individual rotating members 15 on the opposite sides of the bone 1 1 are connected to 
each other by means of the rotating members 16 and the connecting rods 1 8, 1 8 f , 
whereby, if appropriate, a dynamization according to Fig. 4, 5 can be provided. 

Since the left bone holding rods 12, 12' in Fig. 1 1 are offset in height, two bone rod 
holder-rotating members 15 are arranged on both sides of a central rotating member 16, 
for which an appropriately long connecting bolt 19"" must be used. The opposite joint 17 
is designed accordingly. 

In the exemplary embodiment according to Fig. 1 1 , the bone 1 1 has a broken-out piece 
1 lc in the center, which can be fixed relative to the fragments 1 la, 1 lb by a bone holding 
rod 12" drilled-in tent-pole-like from above, whereby the holding of the bone holding rod 
12" is effected by connecting rods 18, 18* erected tentlike, which are fixed in the position 
depicted by means of two connecting rods-rotating members 16 provided on both sides of 
a central rotating member 15. The connection with the frame located in the plane of the 
bone 1 1 is effected by two connecting rod-rotating members 16 constructed together in 
each case. 

The embodiment according to Fig. 1 1 discloses that the connecting rods-rotating 
members 16 can be used not only according to Fig. 4 through 9 merely as stops, but also 
in pairs to connect connecting rods at various angles. Using the spacer disks 25 according 
to Fig. 10 as an additional structural element, even complex spatial connecting 



arrangements can be realized as desired with the connecting arrangement according to the 
invention. 

The two clamp jaws 16a, 16b of the connecting rod-rotating members 16 are preferably 
designed according to Fig. 1 as components stacked inside each other; however, in 
principle, two clamp jaws completely symmetrical to each other at the contact level could 
also be used. 



Claims 



1. External bone fragment connecting arrangement for mechanical connection of the 
fragments (1 la, [sic 1 lb,} 1 lc) of a broken bone (1 1), in particular of the broken lower 
leg, with bone holding rods (12, 12\ 12") inserted transversely into the fragments (11a, 

1 lb, 1 lc), which are clampable outside the bone (11) and the limb containing it between 
two clamp jaws (15a, 15b) provided with opposing grooves (13a, 13b) complementary to 
the bone holding rods (12, 12', 12"), which together form the first rotating member (15) 
of a joint (17), whose second rotating member (16) is fixable in various angular positions 
relative to the first rotating member (15) by a connecting bolt (19) and is provided with 
connecting rods (1 8, 18') for the mechanical connection of a plurality of joints (17), 
characterized in that the second rotating member (16) consists of two clamp jaws (16a, 
16b) provided with grooves (14a, 14b) complementary to the connecting rods (18, 18 f ). 

2. Arrangement according to claim 1, characterized in that the clamp jaws (15a, 15b; 16a, 
16b) consist of a basic part (15a, 16a) with a U-shaped cross-section and a clamping part 
(1 5b, 16b) complementary thereto, preferably positively insertable in the opening of the 
U, whereby the grooves (13a, 14a; 13b, 14b) are located on the bottom of the U and the 
opposite surface of the clamping part (15b, 16b). 

3. Arrangement according to claim 1 or 2 , characterized in that the connecting bolt (19) 
and the bore (20, 20') provided for it run perpendicular to the longitudinal axes (21, 22) 
of the grooves (13a, 13b; 14a, 14b). 

4. Arrangement according to one of the preceding claims, characterized in that the 
connecting bolt 19 is screwed through a connecting bore (20) in the clamp jaws (15a, 
16b; 16a, 16b) into a threaded bore (20 r ) of the last clamp jaw (16b) viewed from the 
head of the connecting bolt (19). 

5. Arrangement according to one of the preceding claims, characterized in that the 
connecting rods-clamp jaws (16a, 16b) and preferably also the bone holding rods-clamp 
jaws (15a, 15b) have in each case two pairs of grooves (13a, 13b; 14a, 14b) provided on 
both sides of the connecting bore (20, 20'). 

6. Arrangement according to claim 5, characterized in that at least one clamp jaw (16a) of 
the connecting rods-clamp jaw pairs (16a, 16b) has an enlarged slide groove (14a ? ) and 
supports itself near the relevant groove (14a 1 ) directly (23) on the other clamp jaw (16b) 
such that the connecting rod (18, 18') inserted in this slide groove (14a') and the 
corresponding opposite groove (14b) is movable with the tightened connecting bolt (19) 
axially guided in the rotating member (16). 

7. Arrangement according to claim 6, characterized in that only one of the clamp jaws 
(16a) of the connecting rods-clamp jaws pair (16a, 16b) is designed as described. 

8. Arrangement according to claim 6 or 7, characterized in that pure connecting rods- 
clamp jaws pairs (16a, 16b) can be mounted as stops near the joints (17), which pairs 
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have at least one slide groove (14a 1 ) on that connecting rod (18*) with which the 
associated joint (17) is fixedly clamp. 

9. Arrangement according to one of the preceding claims, characterized in that the 
rotating members (15, 16) have a radial tooth construction (24) on the contacting surfaces 
concentric to the connecting bore (20, 20') and engage with each other. 

10. Arrangement according to one of the preceding claims, characterized in that spacer 
disks (25) are provided, which have a connecting bore (20") for the connecting bolt (19) 
and are formed on both faces complementary to the surfaces of the rotating members (15, 
16) facing each other. 

1 1 . Arrangement according to one of the preceding claims, characterized in that the 
rotating members (15, 16^ and preferably also the spacer disks are designed as circular 
cylinders. 

12. Arrangement according to claim 11, characterized in that the diameter of the rotating 
members (15, 16) and, possibly, also the spacer disks (25) are the same size. 

13. Arrangement according to one of the preceding claims, characterized in that the 
grooves pairs (13a, 13b; 14a, 14b) of a rotating member (15; 16) are arranged parallel to 
each other. 

14. Arrangement according to one of the preceding claims, characterized in that the 
groove pairs (13a, 14b; 14a, 14b) of a rotating member (15; 16) are arranged at an equal 
distance from the central axis (26) of the connecting bores (16, 16*). 

7 pages of drawings follow 
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